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iH «f ft (PH7.5) £ n X (S:$£pH7.5) , 37t T45^FI 

n m b , yj^aHPLc^tfsff&^fc. 

(^JMlHPLCIfr) 
& ft : ^^©ift^^fh (SiJ^^S : 2 15nm) 
tJ <? A : TSKgel G3 0 00 SW XL ( ft m m 8 mm X ft $ & 3 0 c m) 

* v - a & 

y 1/ # 9 A : TSKgel gu a r d c o 1 u mn S WXL ( F*I ^ *<J 6 mm x 

$ $J 4 c m ) I V - f f a 
% 9 A fi ft : 25 < C#i£<£-^i&^ 

9 M ffi : 5 0mM'J > g£ ^ h »J t> A ££ ffi ft ( pH 7 . 0 ) / 3 0 OmM 
SE S : 0. 3mL/min 0 
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ift* 0 l l:*t. -f - ^ )V -c ft , ^ * ^ > ft jfc 
in g , 5> * ^ > « in P H4. 7ffli»«xat^^^>sj 

iP P H 7 . 5 S it ^ f tl t> J ^-^*7&*86~87XT? 
» o it . cn631«0jS«SpH7.5i: bt, 3 7 *C T 4 5 

x > ft m in ft tt t y t - 

*«**73%ST«TU&©fc#bT, S, X 9- > * in 
PH4. 7M 9 * 9t » 78* i « =F © S « ffl ^ J, 8 tl fc . * 

fc > is * ^ > m m vvn. m m i& \t & i% t. ft ± \z w\ & & 

D *> * ft © # i)t A Vi £ t fit ft 0 & o 

Hi M 0iJ 2 il(ll»titj;5F(ab' ) 2 <fb G A H 
ia #: © fi ^ #P ( R g£ © j§£ ff ) 

ExCel 1 3 2 5 -PF* * & ffl t , ft jfi ffl 1 fc « v> ft 6 tl 

fc»ttft:«ia«©GAHF(ab f ) m # fc O ^ T , 

Ml ft *5 5mg/mL I: ft 5 i 5 I; i I I f: F ( a b ' ) 2 <ffc 
G A H ^ ft ^ i fi i H i ^ t lDlM | : ^ j. ^ (: ^ 7 ^ 

> * * * in A fc . c © t # , ~> x ^ > » « « o. 5N « 

H \Z ~> X 5P > £ 40mM fc S «fc o \ z ® m U it t> © * « 

- © ^ ^ fc 4 ^ © 1 ^ © l M U >^^- h u ? A itg « 
(PH7. 5) * iD x. (*>6lpH7.5) , 2 -D \z ft ft y 
37*CT?3«FM, iJ(J4tT-l^ft|U: t * n * *l 

S it % t v it o 

zftz<D2mm<D®m&tfz/x^>te m$u m m ^ ft 
^ &ft m 3ok# yhoR^^aiSffiVit, > x ^ > 
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z^&l, mm^ 20mummmmm ( P H4. 7) \zmmv 
ftmzntz^tz. * t , z n *> zmm <o mm\z Aft <d \ 

*©lMU>it h ij ,> Aitt (PH7.5) A (* 

^PH7.5) , 37tt45^F B 1ftt ^ ;p 5 ii H P L C 

# *f £ ff ft o „ 

(^iMiHPLC|#) 
i 1 « 1 t ^ D „ 

*l * * B 2 fc * *- . - v 1 t 7? li , ^> * 5^ > a* as 

feo C tl 6 © » ft s P H7. 5(3 L T , 37-C T 45# ffi ft S 

* « tt 871, ^^?>«3ta4tiai»«|486liUf n 
fe ^ ± £ S £ £ #5 $ij l, fc . 

4«c © r n t t> a n c i # # # o & . 

ft JK #1 3 ^Jil^io^tCcfc^F (a b ' ) 2 ft G A H 

fit # (D m & m m (->^^>mm<Dmm) 

ExCel 1 3 2 5 -PF#ift tffl^t, »«fflll:«^j|&n 
fc«ttfc»«*©GAHF(ab' ) ft *D V> T 

a £ *d « * k * . 

» ft m 5ig/mLfc: ^§ J; 5 IciibfcF (a b ' ) 2 ft 

GAHm&mmizmmmm^ imMx » o. smMfc & % ± 
o \z > * * > m m £ n x rz . ^©.t^, ~> x 5P > *t 

tt 0. 5N attics,*^* 40mMX tt 20iM£ fc * J; 3 
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mm (PH7.5) ^JDA («iHpH7.5) , *n*n*iin 
4<C T - g & ft g L , * © « , # ^ » # i® 30K^7 y h © 

mmmmm ( P H4. 7) \z e & l & . c © p# * & ^ - ~> 
^;w<hbT, y ;m ig h p l c^wfttfttofc.^ic, 

ft (PH7.5) & iP x. <**|pH7. 5) , 37<C T 45# ffl ft g 

(^iV5lHPLC#fr) 
* Jfi « 1 £ El E . 

At * * m 3 ^ T c -f n ^ )V T & , X 5P > ft j$ 

in g ft , s> x ^ > imum in m ft a y v - nr * ^ 8 6 ~ 

87*T & o fc © tc b , is X 9- > 0. 5mM& Jo g ft T tt * 
^•7-ti^84Xi^L<Sj6-c*ofc, d *i £> © |g ft 

^ > & ^ #P ^ ft ^ / ^ - llr « #M 3* £ T ^ T b © 
lc *f L T , X ^ > 1 mM^ Jp « ft « 8 6 X , X 7 > 0 . 5 mM 

^ ip g ft 84x «fc v> I s n fe ~ * jv a> e © % ^ a ft 

£ © & m «fc D , > 7, 3=- > ^ Jp ft ft « ImM© ^ 0. 5mM 
Mm M 2 liiliicisGAHJit-^fiftff 
© ± £ 
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m st m m m Excel 1 3 2 5 -pf ( j r h a ) & 3olk: & * 

i 5 (I ^ U - Q 7j( C i i L , 4mM© if )V $ 5 > (SI GMA 
& ) , 1. 6g/l © ^ fit * m tHjn ( Of FDy' i>ft ) , lOmg/1 
© -f > Is a. U > (SI GMA %b ) * « M b 0 . 2 2 m 5 'J A y 
5 ^ 4 0 70^- ( S>J*" 7tfc ) TME*«a*fr 

* SI SE b . l§gbfc&fflfl&*git&<D-5*>4L£^#>;iJJ£^ 

( -y- ^ 5 « « a ) t«f UT*nfc50L*« 

« (AW*9htt) i§ « tl « ^ ® (A 

-f * y h a ) t I i L . 
10 ^£>7L ( 9-*>*' 'Ja-A : 6L) a t " > t - 7 7X a (Belcott) 

T&jfiiij|J&ifeExCell325-PF£«fli 1/ T * « I T * H 

& m. & m. m g ahjtl m & cnorn m i-sr (wo o 3 / 0 
4 8 3 5 7 n & m n m m m m ) * m m m \z soirn m m 

1 b t t 1 a in 

15 ExCe 1 1 3 2 5 -PF 5L, 2 aitl5L, 4 0 & 1 L £ & in b 
& s £ ft i & o 

ISt 3 0 7hrTg**»7 U , #*?£&lElJKbfc. 
«F * ^ , 7° n7*»;£ ( 7 a ) Tilffl fig # Ml £ ff H , 0.2 2 

u B5»jA"7^407?^a *ffVi#a26L©*H«A;W^ * fg. 
20 fc „ 

( 2 ) & jfli *t ig & tc £ 5 # e n & * hi n )v 2 & e> © 

GAH*-Jl,ta#0ii 

(1) t||f,nfc*lllAjl,i7©^17L$, XK 1 6 # 
(i.d. 16 mm, 77->U - A* ^HD^tt 81 ) (: Prosep-A 
25 mm (S U^Tftfi) S14.3ml^SUfe*7A^n7 
h "C 12IU fc # tt T IS S * ft V» , ft 1. 7g© CAH*-»tt * £ 
# & . 

^ M #1 4 GAH*-;m#©jSttfl;jai*j:a{ 
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£ & #P f&l M S 

« i£ #1 2 £ ck ^#tf:GAH*-jl,S#:ii© 
•5 ^640mlS:40mMm'fb^ h U ^A^W40mM^^-^^t 
h'jn^ ^ (pH4. 0) T , ft#lflE«tlig/ilia4j;5fc 

^ A , 2 iML - y ^ >, 12iM7 7 3 ^ H > t ^ ^ 

^30mMh U^Iiifi ( P H9.0) f3LZ>®.m\Ztz2>m 
t M 1 $ i Jid U . £ © £ 5 N TKK-fb^-hU^A* 
tt « T? pH7. 5 fcW « b fc « , til:T«1>»i:3«n 
»#£fT^Jg&ft; J Kj£;£jfcTLfc. 4> M # lb, S!] 

bfeo (O , 5N*Kftth'J9A*»«n? P H7. 5 

as ss l ft & . ^Uizxm^^\z2mmmw^ff^m^ 
& m m m & m -e © m 6nm & t pH4. osc an m v , 

# H # ^ fi 30kDa c u t <D Eg ft 5 m JK (HydrosalU r *h 
mth ) ^l^TilfeilO. 6S/m^ T l: & 5 $ u R 
& • » « £ fx o . Stt-ffc-K^^^^bfcttWtt, £ 

^ ai m 5a a « mi $ r \z ft m & ? m 30kDa cut<Dmft^ 
mm c r *ha>, r H'jns ) -c & • * m * n o 

mm m 5 GAH*-j^ft0HPLCia§I 

ft # # *f 

iiM 4 6 n/c gah*-*Si # fis m & m x m -r 

8 # & It : 

^m^r^^^^^^ff ( » ft tt ft 2 8 0nm) 
# ^ A : TSKgel CM-5PW (ft g 7. 5nn X I $ 7. 5cn) * 
V - a S 
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X 7 A U & : 3 0 <C # i£ © - j£ ft 
^li^A : 5 0 mil U >^^- h U ^ A lit ( P H7. 0) 
# ft *@ B : 50mMU > g| h U ^ A H ® i& (pH7. 0) / 
0. 5M^ fb ^ h U ^ A 

#ft*§®&K:«ft4)iBlMfl (KT, Si) 
* 1 



ftA^e.©l§f H 1 (#) 


#!MBA (%) 


#»*gB (%) 


0~4 0 


1 0 0->5 0 


0^50 


4 0 — 4 1 


50^100 


5 0 — 0 



#1 Jl : 1 . OmL/m i n 

»«UGAH*-^tt#i:5HT, e k * str , 
SttftSJSUTt, fi l^r #U fr] M S ^ , fltf it • it iii |£ od 

tc i * t § t # < <5^fl)JJ#4l^gttiT 

6 2> ifi , ^ttMJS^lttS5t^tct 5 £ f§ 44 M G A H 

<2 £ D ? h £ & 3 „ ^ © ^ , *f6WCjflISilfcft(DjD 

7 (c ^ r «t 5 ^ ^ S ft fc o 
-ne»0^m=fcD, # BJ§ © #1 3 , GAHin #: © 

fc ^ m % ^ X & ^ ZL t*«^D7f^*7A©Jt«J: D £ „ 

^ JS 6 GAH*-;HK#©jr'*5iHPLCfc 

«fc * fi ^ * to m 

ii HPLC# *Tf £ fr ^ , S^»f&l4flg©M&T$t#©J|ifi 
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& m v <d t % m $ & & -d ft % <d \z -D vi t m 14 -fb s 
« 19 , ffittibsj&iTt, i^^n^it, mm. - m 

^2 i^iiijiic^mtt 







0 




mmfc {%) 


fi£# (X) 




mt>w (%) 




96. 8 


3. 18 


96. 8 


3. 18 




94. 6 


5. 05 


94. 6 


5. 05 




97. 5 


2. 28 








97. 3 


2. 56 


83. 8 


13. 8 



*56H0ffliS8Sfi:^ofc*8 G A H * - in # , m 

i#o^i*it>r^)a:*t6Tttj&5 3&tjBftiu, mm. • 
5?> 5 t iwi u# \z m & w m j$ & n m t z> z. t & w s & iz 

n \z * 7 > m it & n o it o f & to t> * y ~> > ( S I GMA 
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*fc ) & 1. 2ig/g-GAH£ fc S ft Jo A T , *' m ?7° ia*9- ( 3 
-::>*• , 0.22/ii) T & ffi flt i® b , 3 7 *C T in » 

«^TGAHF(ab f ) , it ft ft « ft ft b ft . 1" fc to 
"6 > XK16^^A^H-f^>^^^J3g S P-SephroseHP(7 
7 y t A • A'Nta>Xtt) £ 15. 3 m 1 3fc §1 b , ^ > ffi '& 

© ft # W ft £ ft b & „ © ft , 20mM NaCl^W40mM 
m m If ft ft (pH4. 0) T «S ^ * fr V» , SH$|^|;| 

tt#OK-^*»»lfc. ft , 4. 1 

7 ml/minT & <£> . 

* © ft , # M ft =5- ft 30kDa cut** *f3>* ffl U T , 5mM 
U>ftft»ft( P H4.0)fcA'*7:r-ftft*fTU, P H7. OK: ft 
© b 7c ft , l-f t>^li7^D7^J^^TGAHF 
(a b ' ) 2 te ft # £ *S b , fttto-B, XK16^7^A 
ft 5f > 3£ M Wflg Q-Sephrose FF (77y*2> • A* <*1Mi>7 
ft ) £ 3 1 m 1 b > A*?7y-«ftft©»t#$W*«*« 

b , ftffc©k°-*£r#Sxbfco f ©t P H^4.fll:iI 
# Si # ^ * 30kDa cut® f H3>* ffl V> t ft # » ft § ft 
5 mg/ml \Z m ft b ffi ft GAH F ( a b ' ) ft ft: £ ft fc „ 

ft Ml m 8 GAE F(ab' ) ^fiftOHPLCta 

^iibf^tft; & m & m (D m m 

ilM7l:iD#&tl&GAH F ( a b ' ) 2 <fb ft flc * , 
TSKgel CM- 5 P W ( ft ft 7. 5 mm, ft $ 7. 5 ci ; ft y - ft 

a ) fcftl/TB<t>SS»»fl£^D7hif77S§ff 

^m^^8^^bfe 0 

£ © l£ JH £ D , ft&*lfcft#«ftttft-eat>, ft ft 
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£ & c t at « is $ n ft o 

* & . i I M 7 l: i D # 5 tl fc GAH F ( a b ' ) 

ffi & , r iSHPLc^ & m m v x m mfo m <d m m £ 
» ft* & # w: , *«s«itracT?**. 

£ © g± H , ¥i*titt93J«T* rj , fit M 81 £ 
3SS^fci£lfcfi#^H5nfeC £ *t 0J5 S ^ <h ft o 
ft o S £ lc , iIIiifrl;tot*HcDll^l 

£ H ± © f iJ ffl pj fig 14 
ik ifi rT m X & % . 



fc *5 » *tllllt B # # ffF £ii UK #1 2 0 0 2 - 3 7 0 8 
2 2 ^^I^ft£5lbTtHi$nfct)©Tfe§ 0 
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If # <D |g ffl 

1 • to ¥ ft (3 3? X * 7 ^ H ft} £ * * b , ^ o , * > A° 

3 . »f^i;^7^7^ Fg^Jtu jfe ^ , ^ > A 

* fflj n* -r * 2r j£ „ 

4 . # =F n \z i? X )V 7 ^ H fir * # U > fr~D^ # > a 

5 . ^CyX^7^ H m & £ m L , ^ t5 , * > a 
T , i/ 7 3=- > , sfr qB ^ x 3=- > , U # 8 x 16 ft i ^ ^ 
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* ^ * > * m m -r % z t z ft m t -r % m * <d m m i 

& 4 CD U T"n 13 1 CD ^ s . 

6 . ^^rtfc^x^^-rHtt^^Wb, fr o , * > a° 

1 ^6 5 O M f n ^ t 12 1 CD ^ s . 

7 . »ffti:^7^7-f Hft^stb, fr o , $ > n 

I* fc X tt M * fc , ^f^Cft-JH^fL, fro, 

8. ^■^■fHiz^^-jim^mv, fro, ^>/n°^Mcd 

■7 s - -r > , * v x ^ -r > , ^ ii' ^ f t > x a t f n 

«S H 7 t 12 t CD ^ S c 

9. ^^rtt^^-^SSr^b, fro, ^ > I © 
IS ffl 7 X « 8 \z IS « © 77 i* o 

#Mit-^IS^cDl5ffl l fr s 9 CD ^ f n ^ t 12 t CD 
7a & o 
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1 2. tft^^F ( a b ' ) z-fbirL^Tafe^^i^Jft^^^- 
3 St © tg B 1 l 13 1 ® ^ ^ „ 

l 3. tfi & ^ y /7 n-^-^^^-e^^ - t^^mt 

t^i^Oiffi 1 IX 1 2 f£ §B i£ © # j£ „ 

14. ^r/^n-^-;u^#:^pj^^^ fc ^^-_ ;1/ ^^ 
#"3'3e:<i:£4#»£'rstt#©*Bffli 3 [ : |g t 0 ^ 

& J' 

i 4©Vifti*M:|2t©^s. 

i 6. ty^D-tj^^^iioiPiii^}^ gg 

«£©«!*£««£, B3^J^<3DSBM#-^4, 5S:^6 

©T$y^SB^J^^^|f^©^ ffl i 3^6 1 5 © V> 
f tl ^ tl IB t © ^ ft „ 

1 7. ^y^p — ^ fft flc # , SB 3&J^©gE 7© 

7$ ; ii^5:^tfiipi iitt ^ E HI « © E W # 

5fc © IS ffl 1 3^e> 1 6©^rn*teB*©^rtt. 
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<o m m i s i 7©v>-rft)frfcgB*©#i* a 

> ^ ^ 1 . 

2 0. »*0|SH1 9fcE«©^>;^g S ^^ t<5 
IS H & J$ ft o 

1 0 

m <d m m m j& m . 
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1m 



- 90 
S 85 
DM 80 
f 75 

|v 70 
N 65 
^60 




*<— *>-WU PH7.5, 45# 



-pH4.7^S 
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3 IE 




PH7.5, 45&m 



0.5mM^lII 
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SEQUENCE LISTING 

<110> Mitsubishi Pharma Corporation 

<120> The method of protecting thiol groups in proteins 
<130> 03044W00 

<150> JP 2002-370822 
<151> 2002-12-20 

<160> 8 

<210> 1 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<220> 

<223> Inventor: Kenj i, Sasaki ; Yasuhiko.Katsumura 
<400> 1 

lie Ser Ser Cys Gly Phe Tyr Trp Asn 
5 

<210> 2 
<211> 12 
<212> PRT 

<213> Homo sapiens 
<400> 2 

He Gly Tyr lie Tyr Tyr Ser Gly Ser Thr Tyr Tyr 
1 5 10 

<210> 3 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 3 

Ser Thr Arg Leu Arg Gly Ala Asp Tyr 
1 5 

<210> 4 

<211> 17 

<212> PRT 

<213> Homo sapiens 

<400> 4 

Lys Ser Ser Gin Ser Val Leu Tyr Asn Ser Asn Asn Lys Lys Tyr Leu 
.t 5 10 IK 



<210> 5 

<211> 7 

<212> PRT 

<213> Homo sapiens 

<400> 5 

Trp Ala Ser Thr Arg Glu Ser 
1 5 

<210> 6 
<211> 9 
<212> PRT 

<213> Homo sapiens 
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<400> 6 

Gin Gin Tyr Tyr. Ser Thr Pro Trn Thr 
1 5 

<210> 7 

<211> 119 

<212> PRT 

<213> Homo sapiens 

<400> 7 

Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin 

15 10 15 

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lie Ser Ser Cys 

20 25 30 

Gly Phe Tyr Trp Asn Trp He Arg Gin His Pro Gly Lys Gly Leu Glu 

35 40 45 

Trp lie Gly Tyr He Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser 

50 55 60 

Leu Lys Ser Arg Val Thr lie Ser Leu Asp Thr Ser Lys Ser Gin Phe 
bo 70 75 80 

Ser Leu Lys Leu Ser Ser Leu Thr Ala Ala Asp Thr Ala Val Tyr Tyr 

85 90 95 

Cys Ala Arg Ser Thr Arg Leu Arg Gly Ala Asp Tyr Trp Gly Gin Gly 

ioo 105 no 

Thr Met Val Thr Val Ser Ser 
115 

<210> 8 

<211> 114 

<212> PRT 

<213> Homo sapiens 

<400> 8 

Asp He Val Met Thr Gin Ser Pro Asp Ser Leu Ala Val Ser Leu Gly 

1 5 10 15 

Glu Arg Ala Thr lie Asn Cys Lys Ser Ser Gin Ser Val Leu Tyr Asn 

20 25 30 

Ser Asn Asn Lys Lys Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin 

35 40 45 

Pro Pro Lys Leu Leu lie Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val 
t* a B 55 60 

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 
65 70 75 80 

He Ser Ser Leu Gin Ala Glu Asp Val Ala Val Tyr Tyr Cys Gin Gin 

85 90 95 

Tyr Tyr Ser Thr Pro Trp Thr Phe Gly Gin Gly Thr Lys Val Glu He 

Lys Arg 100 105 110 
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